. Competitive V. fischeri strains eliminate ES114 in a contact-dependent manner. (A) Growth curves of ES114 and lethal squid 1 (EBS) and squid 2 (FQ1 and FQ2) isolates; growth rates calculated with data from 2 to 4 h for all strains. (B) Flow cytometry cell count data of GFP-tagged ES114 after 5 h co-incubation with lethal squid isolates. Dashed line indicates average ES114 CFU at 0 h. White circles indicate cell counts at or under the limit of detection (7140 cells) and asterisks indicate statistical difference for ES114 co-incubated with other strains compared to with itself at 5 h using a student's t-test (p<0.01). (C) CFU counts for each co-incubation spot for coincubations of ES114 (blue) with lethal squid isolates (green) where strains were physically separated by a 0.22 µm filter preventing direct cell-cell contact but still allowing diffusion of molecules. (D) CFU counts for each coincubation spot for co-incubations of ES114 at 0 h (light gray) and after 24 h (dark gray) when incubated with water or kanamycin separated by a 0.22 µm filter. Fluorescence microscopy images were taken at 24 h; scale bar = 2 mm. Asterisk indicates statistical difference for ES114 incubated in water compared to kanamycin using a students t-test (p=0.0004). The dashed line indicates the limit of detection (200 CFUs) for the assay. (E) CFU counts for each co-incubation spot for co-incubations of lethal wild-type strains (blue) with the vasA_2 mutant derivative strain. Error bars indicate the standard error of the mean for biological replicates. Each experiment was performed at least three times and either combined data are shown (B and D, n=12) or a representative experiment is shown (A, n=1; C and E, n=4).
Strains were mixed in a 1:5 ratio outnumbering ES114. Scale bar = 2 mm. RFP-tagged co-incubated strains are listed below the image pair. If ES114 (blue) is observed and not inhibited (ex. ES213), then the co-incubated strain is designated as non-lethal. If ES114 is not observed (ex. with ES12 or MB11B1), or if ES114 is only observed as outgrowth of survivors around the colony edge (ex: with MB13B3) then the co-incubated strain is designated as lethal. (Table S2 ). Genomes were also examined for conserved genetic structure of T6SS. Asterisks indicate species found associated with an animal host. Note this figure only identifies homologs of T6SS1 and T6SS2 from V. fischeri and does not include other more distantly related T6SSs that may be in these representative genomes. Strains were screened for the presence/absence of structural T6SS2 genes (icmF_2 and vasA_2), the genomic island's left junction using primers specific to the left flanking gene and the first gene encoded in the genomic island, a structural T6SS1 gene vasA_1, and housekeeping gene recA, which is present in all strains. Asterisks indicate lethal strains. Reference for host association or isolation * Indicates species is associated with a marine host † Indicates species is associated with human host 
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Media and growth conditions. V. fischeri strains were grown in LBS medium (1) at 24°C and E. coli strains were grown in either LB medium (2) or Brain Heart Infusion (Difco) at 37°C.
Antibiotic selection for V. fischeri and E. coli strains were as described previously (3). Plasmids with the R6Kγ origin of replication were maintained in E. coli strain DH5αλpir (3) and plasmid pEVS104 (4) was maintained in strain CC118λpir (5) . All other plasmids were maintained in E.
coli strain DH5α (6).
Isolation of symbiotic V. fischeri. New V. fischeri isolates described in this study (Table S3) were isolated from Euprymna scolopes light organs. Briefly, adult E. scolopes squid were caught by dip-net in Kaneohe or Maunalua Bay, Oahu. After capture, animals were transported to a holding tank supplied with natural seawater. Adults were transported to Penn State where they were kept in an aquarium before anesthetizing, dissection, and plating of dilution series of light organ homogenate. Individual colonies were picked and re-streaked for purification.
Strain and plasmid construction. Bacterial strains, plasmids, and oligonucleotides used in this study are presented in Table S4 . For mutant construction in V. fischeri, mutant alleles were mobilized on plasmids into recipients by triparental mating using CC118λpir pEVS104 as a conjugative helper. Potential mutants were screened for appropriate antibiotic resistance markers and verified using PCR. All primer design was based on the MJ11 genome sequence. To construct the vasA_1 disruption mutant, approximately 1 kb of the vasA_1 gene was PCR amplified using primers AS1204 and AS1205 from FQ-A001 gDNA. The resulting PCR product was cloned into the KpnI and SphI sites of plasmid pEVS122, resulting in the vasA_1 disruption construct, pLS04.
The vasA_1 disruption construct on pLS04 was moved into strain FQ-A001, resulting in strains LAS005. To construct the vasA_2 disruption mutants, approximately 1 kb of the vasA_2 gene was PCR amplified using primers AS1146 and AS1147 from FQ-A001 gDNA. The resulting PCR product was cloned into the KpnI and SphI sites of plasmid pEVS122, resulting in the vasA_2 disruption construct, pAS2038. The vasA_2 disruption construct on pAS2038 was moved into strains FQ-A001, FQ-A002, EBS004, MB11B1, and MB13B3 resulting in strains ANS2098, ANS2099, LAS003, LAS006, and LAS007, respectively.
To construct the VipA-GFP fusion expression vector, vipA_2 was PCR-amplified from strain ES401 gDNA using primers SNS56 and SNS57. The forward primer includes 11 bp upstream of the vipA_2 start codon to include the native ribosome binding site (RBS). The reverse primer excluded the native stop codon for vipA_2 and a linker sequence was added (5' GCAGCAGCAGGAGGAGGA 3') for translational fusion of vipA_2 to the gfp gene encoded in pAKD601 (7). The vipA_2 PCR product was cloned into KpnI and NheI digested pAKD601 using the standard sequence-and ligation-independent cloning (SLIC) technique (8) . The vipA_2-gfp fusion in the resulting plasmid (pSNS119) is located downstream of an IPTG-inducible promoter.
To construct a complementation vector for the vasA_2 mutation, vasAB_2 was PCRamplified from strain FQ-A001 gDNA using primers SNS41 and SNS42. The forward primer hours to an OD600 of approximately 1.5. Cells from 5 µL of these cultures were spotted onto a thin pad of LBS with 2% agar and 0.5 mM IPTG, covered with a glass cover slip and imaged after two hours at room temperature. Fluorescence images were captured using an Olympus BX51 microscope outfitted with a Hammatsu C8484-03G01 camera and a 100X/1.30 Oil Ph3 objective lens. Images were captured using MetaMorph software. Contrast on images was adjusted uniformly across images by subtracting background using ImageJ software.
Contact-dependent Co-incubation Assay.
To test for contact-dependent interactions, strains were prepared as described in the methods section, except strains were separated using a 0.22 µm nitrocellulose membrane. Specifically, 5 µl of each strain was spotted onto a membrane and allowed to dry. These membranes were placed directly on top of one another (alternating which strain was on the top and bottom membranes) and placed onto LBS agar plates and incubated at 24°C for 5 h. After 5 h, both membranes were removed from the plate and suspended in 3 mL LBS medium. Strain were quantified by plating serial dilutions for T0 and T5 onto selective LBS agar plates. For each experiment four independent cultures of each strain were assayed and each experiment was repeated three times.
Squid Colonization Assays. Overnight cultures of the indicated strains were diluted 1/100 into LBS supplemented with 2.5 μg/ml chloramphenicol and grown to OD600 ~ 1.0. For each inoculum, cultures were diluted into filter-sterilized seawater (FSSW) and sampled for CFU. For each treatment, 24-30 freshly hatched juvenile squid were exposed to the inoculum containing an even mix of YFP-and CFP-labeled strains (using pSCV38 and pYS112, respectively) at a final concentration ranging from 1600 to 8240 CFU/ml. Squid were exposed to this mixed inoculum inference and bootstrapping was performed by searching heuristically using simple addition and subtree pruning and regrafting for swaps, treating gaps as missing, and swapping on "best only"
with 1000 replicates and 1000 bootstrap pseudoreplicates. MP phylogenetic inference and bootstrapping was performed by searching heuristically using simple addition and tree bisection reconnection for swaps, treating gaps as missing, and swapping on "best only" with 1000
replicates and 1000 bootstrap pseudoreplicates.
A Bayesian approach (Ba) to phylogenetic inference was also completed with the program MrBayes 3.1.2 (17) by setting the "nst" variable to "6" and the "rates" variable to "invgamma" (this approximates a GTR+ + model); three heated chains were set using the "temp" variable to a value of 0.05 (to ensure appropriate chain swapping). Construction of the majority-rule consensus tree and statistical analysis of clade membership/presence was assessed by sampling an "appropriately stationary" posterior probability distribution. For the purposes of this study, an "appropriately stationary" distribution was defined, as recommended by Ronquist and colleagues (18) , as an average standard deviation of split frequencies of less than 0.01 for 70% to 90% of samples between two, independent Metropolis-coupled Markov Chain Monte Carlo runs. Approximately 3,000,000 total generations were sampled every 100 generations for a total of 30,000 samples -10,000 of these samples were discarded via the "burnin" variable in
MrBayes. Majority-rule consensus trees drawn from the resulting 20,000-sample, stationary distribution were used for the assessment of the posterior probabilities of all clades. The above methods were independently repeated twice; all three separate Ba "replicates" showed nearly identical phylogenetic patterns of clades and posterior probabilities. Sequences associated with this analysis were submitted to the GenBank database and their accession numbers are listed in Table S3 .
